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@ Method and system for multi-dlmenslonal scrolling of displayed data collections In a data 
processing system. 



0 A method and system are disclosed for permit- 
ting multi-dimensional scrolling of overlapping data 
collections which are displayed in multiple layers or 
in a simulated three-dimensional manner within a 
data processing system. A moveable and selectable 
control icon, such as the scroll box. is displayed 
within a scroll bar in the data processing system in 
association with a display of a portion of a selected 
data collection. The portion of the selected data 
collection which is displayed may be scrolled in a 
vertical or horizontal direction by moving a control 
icon in a so-called "drag and drop" technique or by 
designating a new location within the scroll bar utiliz- 
ing a graphical pointing device, such as a mouse. A 
display of a portion of an alternate data collection 
may be provided in response to a selection and 
manipulation of the scroll box by a user and the 
physical appearance of the depth of the scroll box is 
altered to provide a graphic Indication of relative 
display position within the multiple layers of data 
collections thus displayed. 
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The present invention relates in genera! to im- 
proved data processing systems and in particular 
to improvements in data manipulation within a data 
processing system. Still more particularly the 
present Invention relates to Improvements In multi* 
dimensional scrolling of displayed data within a 
data processing system. 

The manipulation of data in a data processing 
system Is well known in the prior art. Data may be 
manipulated in many ways in a modern state-of- 
the-art data processing system including: data ac- 
cessing; data encoding; data communications; data 
compression; data conversion; data entry; data ex- 
change; data filing; data linking; data locking; data 
manipulation; data mapping; data modeling; data 
processing; data recording; data sorting; and data 
transferring. The large amounts of data which are 
available to the user of a modern state-of-the-art 
data processing system often become overwhelm- 
ing in magnitude and complexity. 

As a result of the increasing complexity of data 
processing systems attempts have been made to 
simplify the Interface between a user and the large 
amounts of data present within a modern data 
processing system. One example of an attempt to 
simplify the Interface between a user and a data 
processing system Is the utilization of a so-called 
Graphical User Interface (GUI) to provide an intu- 
itive and graphical interface between the user and 
the data processing system. The Common User 
Access (CUA) user interface is one example of 
such a Graphical User Interface. Common User 
Access is a trademark of the International Business 
Machines Corporation. The Common User Access 
(CUA) user interface is often utilized to organize 
and present large amounts of data to a user in a 
graphical and intuitive manner. 

One technique for presenting a list of objects 
or settings choices to a user wherein multiple ob- 
jects may be selected is the utilization of the so- 
called "List Box.** A List Box Is typically utilized to 
display a list of settings choices or objects in which 
the number of choices or objects may vary. A List 
Box generally displays the settings choices or ob- 
jects in an order that is meaningful to the user, 
such as alphabetic order, numeric order, 
chronological order or some other order. For exam- 
ple, modem baud rates are often displayed in 
numeric order. Typically such List Boxes are large 
enough to display a plurality of choices, such as 
six or eight, and such boxes often include vertical 
or horizontal scroll bars, if the data is too large to 
be entirely visible within the List Box. 

A scroll bar is a known user Interface compo- 
nent which is associated with a scrollable area of a 
display that indicates to a user that more informa- 
tion is available and may be added in a particular 
direction with respect to the display. A scroll bar 



may be utilized to scroll additional data into view 
and a scroll bar typically includes a scroll box, a 
shaft and scroll buttons. 

Another relatively recent advance in the com- 

5 puter arts allows a user to simultaneously access, 
display and manipulate data from a variety of re- 
lated and/or unrelated computer application pro- 
grams. This process is generally referred to as 
"multi-tasking." In a true multi-tasking system, sev- 

10 eral application programs are active simultaneous- 
ly. Displays from each of these applications may 
be provided within a two-dimensional display sys- 
tem by presenting overlapping data collections In 
multiple layers in a simulated three-dimensional 

75 manner within a data processing system. Each of 
these layers presents data associated with a par- 
ticular data collection and these layers typically 
overlap and may partially or completely obscure 
each other and the data therein. There are, how- 

20 ever, certain inherent problems in most such multi- 
tasking systems. In order to reach data which the 
user desires to manipulate, a user must often fol- 
low a different and sometimes complicated proce- 
dure for each application program and, within each 

25 program, at each level of data type, such as file, 
page, or word, which the user attempts to access. 
Consequently, the user faces a loss of time due to 
the number of keystrokes necessary simply to ob- 
tain a visual image of a particular data collection in 

30 such an overlapping simulated three-dimensional 
display. 

Thus, those skilled in the data processing art 
will appreciate that while simple lists of objects or 
settings choices or overlapping windows may be 

35 displayed in a Graphical User interface, the types 
of data which are displayable within such a scrol- 
lable list are typically limited to a simple column of 
possible choices or objects and, in more complex 
data collections such as those which may be dis- 

40 played within a window, the techniques necessary 
to visually access that data are often complex and 
time consuming. 

Therefore, It should be apparent that a need 
exists for a method and system which permits 

45 multi-dimensional scrolling of displayed data col- 
lections within a data processing system. 

It is therefore one object of the present inven- 
tion to provide an improved data processing sys- 
tem. 

50 It Is another object of the present invention to 
provide an improved method and system for data 
manipulation within a data processing system. 

It is yet another object of the present invention 
to provide an Improved method and system for 
55 multi-dimensional scrolling of displayed data within 
a data processing system. 

The foregoing objects are achieved as is now 
described. The method and system of the present 
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invention permit multi-dimensional scrolling of over- 
lapping data collections which are displayed in 
multiple layers or in a simulated three-dimensional 
manner within a data processing system. A movea- 
ble and selectable control Icon, such as a scroll 
box, is displayed within a scroll bar in the data 
processing system in association with a display of 
a portion of a selected data collection. The portion 
of the selected data collection which is displayed 
may be scrolled in a vertical or horizontal direction 
by moving a control icon in a so-called "drag and 
drop" technique or by designating a new location 
within the scroll bar utilizing a graphical pointing 
device such, as a mouse. A display of a portion of 
an alternate data collection may be provided in 
response to a selection and manipulation of the 
depth of the scroll box by a user and the physical 
appearance of the scroll box is altered to provide a 
graphic indication of relative display position within 
the multiple layers of data collections thus dis- 
played. 

The above as well as additional objects, fea- 
tures and advantages of the present invention will 
become apparent in the following detailed written 

description. 

The novel features believed characteristic of 
the invention are set forth In the appended claims. 
The invention itself however, as well as a preferred 
mode of use, further objects and advantages there- 
of, will best be understood by reference to the 
following detailed description of an illustrative em- 
bodiment when read in conjunction with the accom- 
panying drawings, wherein: 

Figure 1 is a pictorial representation of a com- 
puter system which may be utilized to imple- 
ment the method and system of the present 
invention; 

Figure 2 is a pictorial representation of the dis- 
play of a portion of a data collection which may 
be manipulated utilizing the method and system 
of the present invention; 

Figures 3a and 3b are pictorial representations 
which illustrate the manipulation of multiple lay- 
ers of data utilizing the method and system of 
the present invention; 

Figures 4a-4c are pictorial representations which 
illustrate the manipulation of three-dimensional 
data utilizing the method and system of the 
present invention; 

Figure 5 is a pictorial representation of a multi- 
dimensional scroll bar which may be utilized to 
implement the method and system of the 
present invention; 

Figure 6 is a pictorial representation of an al- 
ternate embodiment of the multi-dimensional 
scroll bar of Figure 5; 

Figure 7 represents a second alternate embodi- 
ment of a multi-dimensional scroll bar which 



may be utilized to implement the method and 
system of the present invention; 
Rgure 8 is a pictorial representation of the multi- 
dimensional scroll bar of Figure 7, after selec- 
5 tlon and depth manipulation, in accordance with 
the method and system of the present invention; 
and 

Figure 9 is a high level logic flowchart illustrat- 
ing the multi-dimensional scrolling of displayed 

70 data collections In accordance with the method 
and system of the present invention. 
With reference now to the figures and in par- 
ticular with reference to Figure 1 , there is depicted 
a pictorial representation of a computer system 10 

75 which may be utilized to implement the method 
and system of the present invention. As is illus- 
trated, computer system 10 preferably includes a 
processor 12 which is coupled to a keyboard 14 
and display device 16 in a manner well known in 

20 the art. Display device 16 preferably Includes a 
display screen 18. Those skilled in the art will 
appreciate that computer system 10 may be imple- 
mented by utilizing any suitable computer including 
mainframe computers, mini computers, and so- 

25 called "personal computers" or workstations which 
are coupled to a mainframe host computer. One 
example of a computer system which may be 
utilized to implement the method and system of the 
present invention is the International Business Ma- 

30 chines Corporation PS/2 or RS/6000. 

Referring now to Figure 2, there is depicted a 
pictorial representation of the display of a portion of 
a data collection which may be manipulated in 
accordance with the method and system of the 

35 present invention. As depicted, a window 30 is 
provided which includes a display area 36, which 
may be utilized to display a portion of a data 
collection. As illustrated, the data collection de- 
picted therein may include textual data, graphic 

40 data or image data, or combinations thereof. As is 
typical in such display windows a title bar 32 is 
provided and utilized to present a title which may 
be utilized by the user to designate a particular 
data collection. Additionally, a menu bar 34 is pro- 

45 vided. Those familiar with Graphical User Interfaces 
will appreciate that a command within menu bar 32 
may be selected graphically, utilizing mouse point- 
er 46. or by the selection of a particular key which 
is associated with a selected command. Typically, 

50 by selecting a particular command within menu bar 
34 a so-called "drop down" command list Is gen- 
erally provided and utilized to display individual 
commands under a particular general command 
which may be selected by the user. 

55 As is typical in data collection display systems 
of the type set forth within Figure 2, window 30 
includes associated therewith a vertical scroll bar 
38. Vertical scroll bar 38 may be utilized to scroll 
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the presentation of data within display area 36 in a 
vertical direction utilizing any of several methods 
well known in the art. For example, scroll buttons 
40 and 42 may be graphically selected, utilizing 
mouse pointer 46, to cause the display of an upper 
or lower portion of a data collection which is cur- 
rently imaged within display area 36. 

Present within vertical scroll bar 38 Is multi- 
dimensional scroll box 44. Multi-dimensional scroll 
box 44 may be utilized, in a manner which will be 
explained in greater detail herein, to scroll the 
portion of the displayed data collection within dis- 
play area 36 in a vertical mode or, to select a 
different layer of data collection within multiple 
layers which are related or which are presented In 
a simulated three-dimensional manner. 

As Illustrated, the window depicted within Rg- 
ure 2 also includes a horizontal scroll bar 48 which, 
as described above with respect to vertical scroll 
bar 38, Includes scroll buttons 50 and 52 and a 
scroll box 54. As those skilled In the art will appre- 
ciate, the portion of the data collection visible with- 
in display area 36 may be scrolled In a horizontal 
direction utilizing horizontal scroll bar 48 by select- 
ing either scroll buttons 50 or 52, graphically man- 
ipulating scroll box 54 In a so-called "drag and 
drop" manner or by designating a point within 
horizontal scroll bar 48 utilizing mouse pointer 46 
and causing scroll box 54 to be relocated to that 
point. 

Upon reference to Rgure 2 those skilled in the 
art will appreciate that the scrolling technique de- 
scribed therein may be utilized to permit various 
areas within the data collection displayed within 
display area 36 to be imaged within display area 
36 by scrolling that area in a vertical or horizontal 
direction, in a manner well known in the art. How- 
ever, multi-dimensional scroll box 44 may be uti- 
lized in a manner which will be explained in greater 
detail below to cause the selection of an alternate 
layer within the multiple layers of data collections 
which are related or which are displayed in a 
simulated three-dimensional manner. Additionally, 
in place of utilizing both a vertical and horizontal 
scroll bar a single multi-dimensional scroll bar may 
be provided which may be utilized to scroll the 
image both vertically and horizontally, in addition to 
a "Z-axIs" scroll, such as described below. This 
may be accomplished, for example, by providing a 
scroll bar having both horizontal and vertical di- 
mensions. 

With reference now to Rgures 3a and 3b, there 
are depicted pictorial representations which illus- 
trate the manipulation of multiple layers of data 
utilizing the method and system of the present 
invention. As Illustrated in Figure 3a, a display area 
36 is depicted which includes spread sheet data for 
a monthly summary for the month of January. As 



described above with respect to Figure 2, display 
area 36 includes associated therewith a vertical 
scroll bar 38. Vertical scroll bar 38 may be utilized 
to scroll the presentation of the data within display 

5 area 36 in a vertical direction utilizing any of sev- 
eral methods well known in the art. For example, 
scroll buttons 40 and 42 may be graphically se- 
lected, utilizing mouse pointer 46, to cause the 
display of an upper or lower portion of a data 

10 collection which is currently imaged within display 
area 36. 

As described above, present within vertical 
scroll bar 38 Is a multi-dimensional scroll box 44. 
Multi-dimensional scroll box 44 may be utilized, in 

75 a manner which will be described in greater detail 
herein, to scroll the portion of the displayed data 
collection within display area 36 In a vertical mode, 
or to select a different layer of data collection 
within multiple layers which are presented within 

20 display area 36. 

Thus, as Illustrated within Figure 3b, multi- 
dimensional scroll box 44 has been manipulated to 
cause the selection of an alternate layer within 
multiple layers of data collection. By selecting 

25 multi-dimensional scroll box 44, the display within 
display area 36 has been modified to display an 
alternate monthly summary for the spread sheet 
data contained therein. Upon reference to the fore- 
going those skilled in the art will appreciate that by 

30 utilizing multi-dimensional scroll box 44, a user 
may rapidly and efficiently alter the display within 
display area 36 to depict any of multiple layers of 
display, such as the monthly summaries typically 
associated with spread sheet data in the manner 

35 depicted within Figures 3a and 3b. 

Referring now to Rgures 4a-4c, a pictorial re- 
presentation is illustrated which depicts the ma- 
nipulation of three-dimensional data utilizing the 
method and system of the present Invention. In the 

40 depicted embodiment within Figures 4a-4c, a 
graphic image similar to that which may be ob- 
tained utilizing a computerized axial tomography 
(CAT) scan is Illustrated. By manipulating multi- 
dimensional scroll box 44. in accordance with the 

45 method and system of the present invention, se- 
lected layers within the three-dimensional data plot 
which represents the computerized axial tomog- 
raphy (CAT) scan may be rapidly and efficiently 
depicted within display area 36. As will be appre- 

50 ciated by those skilled in the art upon reference to 
the foregoing, multi-dimensional scroll box 44 may 
therefore be utilized to rapidly and efficiently vary 
the display within display area 36 to provide a 
pictorial representation of one of selected multiple 

55 layers of data, in the manner described with re- 
spect to Figures 3a and 3b, or one of multiple 
layers of a three-dimensional data collection, as 
Illustrated within Figures 4a-4c, in a graphical and 
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intuitive manner. 

With reference now to Figure 5 tliere is de- 
picted an enlarged graphical illustration of vertical 
scroll bar 38 which depicts in greater detail the 
appearance of multi*dimensional scroll box 44. As 
illustrated, vertical scroll bar 38 still includes scroll 
buttons 40 and 42, in addition to multi-dimensional 
scroll box 44. However, upon reference to Figure 5 
those skilled In the art will appreciate that multi- 
dimensional scroll box 44 is displayed in a simu- 
lated three-dimensional manner and includes depth 
cue 56. Depth cue 56 may be utilized to provide a 
graphic indication of relative display position within 
multiple layers of data collections in a manner 
which will be illustrated herein. 

In the depicted embodiment of the present 
invention multi-dimensional scroll box 44 may be 
operated in the "Z-axis" to select alternate layers 
within multiple layers of data collections which are 
related or which are displayed in a simulated three- 
dimensional display by graphically selecting multi- 
dimensional scroll box 44, utilizing any suitable 
graphic selection device, such as mouse pointer 
46. Having selected multi-dimensional scroll box 44 
with mouse pointer 46 the multi-dimensional scrol- 
ling aspect of the present invention may be in- 
voked by depressing the right button of mouse 20 
(see Figure 1 ) and thereafter moving mouse 20 in a 
so-called "drag and drop" manner. 

By graphically selecting multi-dimensional 
scroll box 44, depressing the right mouse button 
and physically manipulating mouse 20 the relative 
position of multi-dimensional scroll box 44 with 
respect to depth cue 56 may be simply and effi- 
ciently altered. Of course, the apparent visual 
depth of multi-dimensional scroll box 44 may be 
limited to some maximum value to prevent the 
creation of a display which Is too cumbersome. 

Referring now to Figure 6 there is depicted an 
enlarged view of an alternate embodiment of multi- 
dimensional scroll box 44. As Illustrated herein, 
multi-dimensional scroll box 44 is a simple rectan- 
gle which may be manipulated in the manner de- 
scribed above relative to depth cue 56. That is. the 
graphical selection of multi-dimensional scroll box 
44 coupled with the movement of mouse 20 (see 
Figure 1) may be utilized to vary the relative posi- 
tion of multi-dimensional scroll box 44 with respect 
to depth cue 56. 

With reference now to Figures 7 and 8 a sec- 
ond alternate embodiment of multi-dimensional 
scroll box 44 is illustrated. As depicted herein 
vertical scroll bar 38 includes a scroll cylinder 58 
within scroll box 44. Upon graphic selection of 
scroll cylinder 58, utilizing the right mouse button, 
and a manipulation of mouse 20 (see Figure 1), the 
relative size of scroll cylinder 58 may be varied, as 
depicted at reference numeral 60 of Figure 6. 



Thus, the relative depth within a multi-layer or 
simulated three-dimensional display of data collec- 
tions may be intuitively indicated by varying the 
perspective view of scroll cylinder 58 in the manner 

5 described. 

While Figures 5, 6, 7 and 86 depict three 
different embodiments of multi-dimensional scroll 
box 44 those skilled In the art will appreciate that 
other techniques may also be utilized. In order to 

10 provide an intuitive and graphical user interface 
which permits the rapid and efficient navigation 
between multiple layers of data collections which 
are related or which are displayed within a it is 
simply necessary to add to the well known scroll 

75 box a variation in physical appearance which may 
be utilized to provide a graphic indication of rela- 
tive display position within multiple layers of data 
collections, such as those depicted in Rgures 5-8. 
Finally, with reference to Figure 9. there is 

20 depicted a high level logic flowchart which illus- 
trates the method and system of the present inven- 
tion. As depicted, the process begins at block 70 
and thereafter passes to block 72. Block 72 illus- 
trates a determination of whether or not a mouse 

25 button depression has been detected. If not, the 
process merely iterates until such time as a mouse 
button depression has been detected. After detect- 
ing the depression of a mouse button, as illustrated 
within block 72, the process passes to block 74. 

30 Block 74 illustrates a determination of whether or 
not the mouse pointer is within a scroll bar. If not, 
the process merely passes to block 76 and re- 
sumes routine processing. 

However, in the event the mouse pointer is 

35 within a scroll bar when a depression of the mouse 
button has been detected, the process passes to 
block 78. Block 78 illustrates a determination of 
which mouse button has been depressed. Those 
skilled in the art will appreciate that a typical 

40 mouse includes a left mouse button and a right 
mouse button. In the event the left mouse button 
has been depressed the process passes to block 
80 and thereafter executes a standard "drag and 
drop" operation, as will be described herein. 

45 The "drag and drop" operation begins as illus- 
trated at block 80 by moving the scroll box asso- 
ciated with that scroll bar in accordance with the 
movements of the mouse. Thereafter, the process 
passes to block 82 which illustrates the redrawing 

50 of the displayed portion of the data collection which 
is imaged within the display area, to display addi- 
tional areas of the data collection in response to 
the scroll box movements. Next, the process 
passes to block 84. Block 84 illustrates a deter- 

55 mination of whether or not the mouse button has 
been released and if not, the process returns 
iteratively to block 80. In the event the mouse 
button has been released the process passes to 
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block 86 and terminates. 

Referring again to block 78 an innportant fea- 
ture of the present Invention is Illustrated. In the 
event the right mouse button has been depressed 
the process passes to block 88. Block 88 illustrates 
the altering of the scroll box appearance in accor- 
dance with the mouse movements. As those skilled 
in the art will appreciate upon reference to Rgures 
3-6, this may be accomplished utilizing many dif- 
ferent techniques, so long as the altered appear- 
ance of the scroll box presents an intuitive display 
to the user of the relative position within multiple 
layers of data collections In a simulated three- 
dimensional display. After altering the scroll box 
appearance In accordance with the movements of a 
mouse, as illustrated at block 88. the process 
passes to block 90. Block 90 illustrates the re- 
drawing of the display to depict a different display 
layer and the process then passes to block 92. 
Block 92 illustrates a determination of whether or 
not the mouse button has been released and If not, 
the process returns iteratively to block 88 and 
continues to scroll through the multiple layers of 
data collections in the manner described. In the 
event the mouse button has been released the 
process passes to block 86 and returns. 

Up)on reference to the foregoing those skilled in 
the art will appreciate that the applicants herein 
have provided a novel method and system which 
may be utilized for multi-dimensional scrolling of 
displayed data collections which are displayed In 
multiple layers or in a simulated three-dimensional 
manner. By the expedient of providing a variation 
in the physical appearance of a known scroll box, 
which provides a graphic indication of relative dis- 
play position within multiple layers of data collec- 
tions, a large amount of data may be simply and 
efficiently manipulated in not only a horizontal and 
vertical directions but throughout multiple layers of 
data collections or data which is displayed in a 
simulated three-dimensional manner. 

While the invention has been particularly 
shown and described with reference to a preferred 
embodiment, it will be understood by those skilled 
in the art that various changes in form and detail 
may be made therein without departing from the 
spirit and scope of the Invention. 

Claims 

1. A method of selectively manipulating the dis- 
play of a plurality of overlapping data collec- 
tions which are displayed in multiple layers 
within a data processing system, said method 
comprising the steps of: 
displaying a moveable and selectable control 
icon within said data processing system; 
altering a display of a portion of a selected one 



of said plurality of overlapping data collections 
in response to a movement of said moveable 
and selectable control icon; 
displaying at least a portion of an alternate one 
5 of said multiple layers of overlapping data col- 

lections in response to a selection and manipu- 
lation of said moveable and selectable control 
Icon; and 

altering an appearance aspect of said movea- 
10 ble and selectable control icon in response to 
a selection of and manipulation said moveable 
and selectable control icon wherein a graphic 
indication of display position within said mul- 
tiple layers of overlapping data collections is 
75 provided. 

2. The method of selectively manipulating the 
display of a plurality of overlapping data col- 
lections which are displayed in multiple layers 

20 within a data processing system according to 

Claim 1 wherein said step of displaying a 
moveable and selectable control icon within 
said data processing system comprises the 
step of displaying at least one scroll bar in 

25 association with a display of said plurality of 

overlapping data collections. 

3. The method of selectively manipulating the 
display of a plurality of overlapping data col- 

30 lections which are displayed in multiple layers 

within a data processing system according to 
Claim 1 or 2 wherein said step of displaying at 
least one scroll bar In association with a dis- 
play of said plurality of overlapping data col- 

35 lections comprises the step of providing a ver- 

tical scroll bar. 

4. The method of selectively manipulating the 
display of a plurality of overlapping data col- 

40 lections which are displayed in multiple layers 

within a data processing system according to 
any of the preceding claims wherein said step 
of altering an appearance aspect of said 
moveable and selectable control icon in re- 

45 sponse to a selection and manipulation of said 
moveable and selectable control icon com- 
prises varying the display of said moveable 
and selectable control icon relative to a visual 
depth cue. 

50 

5. The method of selectively manipulating the 
display of a plurality of overlapping data col- 
lections which are displayed in multiple layers 
within a data processing system according to 

55 any of the preceding claims wherein said step 

of altering an appearance aspect of said 
moveable and selectable control icon in re- 
sponse to a selection and manipulation of said 
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moveable and selectable control icon conn- 
prises the step of varying the size of said 
moveable and selectable control Icon. 

6. A data processing system for selectively man- s 
ipulating the display of a plurality of overlap- 
ping data collections which are displayed in 
multiple layers within said data processing sys- 
tem, said data processing system comprising: 
means for displaying a moveable and selec- io 
table control icon within said data processing 
system; 

means for altering a display of a portion of a 
selective one of said plurality of overlapping 
data collections in response to a movement of 75 
said moveable and selectable control icon; 
means for displaying at least the portion of an 
alternate one of said multiple layers of overlap- 
ping data collections in response to a selection 
and manipulation of said moveable and selec- 20 
table control icon; and 

means for altering an appearance aspect of 
said moveable and selectable control icon in 
response to a selection and manipulation of 
said moveable and selectable control icon 25 
wherein a graphic indication of display position 
within said multiple layers of overlapping data 
collections is provided. 



10. The data processing system for selectively 
manipulating the display of a plurality of over- 
lapping data collections which are displayed in 
multiple layers within said data processing sys- 
tem according to any of claims 6-9 wherein 
said means for altering an appearance aspect 
of said moveable and selectable control icon in 
response to a selection and manipulation of 
said moveable and selectable control icon 
comprises means for altering the size of a 
display of said moveable and selectable con- 
trol icon in response to a selection and ma- 
nipulation of said moveable and selectable 
control icon. 



7. The data processing system for selectively 30 
manipulating the display of a plurality of over- 
lapping data collections which are displayed in 
multiple layers within said data processing sys- 
tem according to Claim 6 wherein said movea- 
ble and selectable control icon comprises a 35 
scroll bar. 



8. The data processing system for selectively 
manipulating the display of a plurality of over- 
lapping data collections which are displayed in 40 
multiple layers within said data processing sys- 
tem according to Claim 6 or 7 wherein said 
scroll bar comprises a vertical scroll bar. 

9. The data processing system for selectively 45 
manipulating the display of a plurality of over- 
lapping data collections which are displayed in 
multiple layers within said data processing sys- 
tem according to any of claims 6-8 wherein 

said means for altering an appearance aspect 50 
of said moveable and selectable control icon in 
response to a selection and manipulation of 
said moveable and selectable control icon 
comprises means for varying a display of said 
moveable and selectable control icon with re- 55 
spect to a visual depth cue. 
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